
Hudson River NRDA FloodplainHudson River NRDA Floodplain
Data SummaryData Summary

•• New York State Department of New York State Department of 
Environmental ConservationEnvironmental Conservation

•• United States Department of the InteriorUnited States Department of the Interior
•• National Oceanic & Atmospheric National Oceanic & Atmospheric 

AdministrationAdministration



Screening level assessments toScreening level assessments to
determine if:determine if:

•• Floodplain soils of the Upper Hudson River Floodplain soils of the Upper Hudson River 
are contaminated with PCBsare contaminated with PCBs

•• Terrestrial biota inhabiting these floodplains Terrestrial biota inhabiting these floodplains 
are contaminated with PCBsare contaminated with PCBs
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RiverRiver



Upper Hudson River Sampling Upper Hudson River Sampling 
RegionsRegions

•• Region 1:Region 1: the area from Bakers Falls (at River Mile (RM) 196.9) the area from Bakers Falls (at River Mile (RM) 196.9) 
downstream to the Fort Miller Dam (Lock 6) at RM 186.2 (Champlaidownstream to the Fort Miller Dam (Lock 6) at RM 186.2 (Champlain n 
Canal); this includes the Thompson Island Pool.Canal); this includes the Thompson Island Pool.

•• Region 2:Region 2: the area from the Fort Miller Dam (Lock 6) at RM 186.2 the area from the Fort Miller Dam (Lock 6) at RM 186.2 
downstream to the Stillwater Dam (Lock 4) at RM 168.2;  this incdownstream to the Stillwater Dam (Lock 4) at RM 168.2;  this includes ludes 
the Stillwater Pool.the Stillwater Pool.

•• Region 3:Region 3: the area below the Stillwater Dam (Lock 4) at RM 168.2 the area below the Stillwater Dam (Lock 4) at RM 168.2 
downstream to the Federal Dam at Troy (RMdownstream to the Federal Dam at Troy (RM 153.9), excluding Troy 153.9), excluding Troy 
and its urban vicinity (approximately from Peebles Island State and its urban vicinity (approximately from Peebles Island State Park Park 
downstream to the Federal Dam).downstream to the Federal Dam).

•• Region 4:Region 4: the area below the Federal Dam at Troy (RM 153.9) the area below the Federal Dam at Troy (RM 153.9) 
extending south to Lower extending south to Lower SchodackSchodack Island (RM 132), excluding Island (RM 132), excluding 
Albany and its urban vicinity.Albany and its urban vicinity.
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Hudson River Sediment PCBsHudson River Sediment PCBs

(ppb)

Sediment PCB concentrations represent Sediment PCB concentrations represent surficialsurficial (0(0--25 cm) sediment data from various25 cm) sediment data from various
studies compiled on studies compiled on NOAA’sNOAA’s Query Manager (http://Query Manager (http://response.restoration.noaa.govresponse.restoration.noaa.gov) ) 

Mean PCB ConcentrationMean PCB Concentration



Floodplain and Related StudiesFloodplain and Related Studies
•• 2000 Floodplain Soils, Shrews and Earthworms2000 Floodplain Soils, Shrews and Earthworms
•• 2001 Small Mammals and Woodcock2001 Small Mammals and Woodcock
•• 2001 Little Brown Bats2001 Little Brown Bats
•• 2002 Peregrine Falcon Eggs2002 Peregrine Falcon Eggs
•• 2002 Snapping Turtle Eggs2002 Snapping Turtle Eggs
•• 2002 Avian Eggs2002 Avian Eggs
•• 2003 Screech Owl Eggs2003 Screech Owl Eggs
•• 2003 Bullfrog Tadpoles 2003 Bullfrog Tadpoles 

and Sedimentsand Sediments
•• 2004 Wood and Leopard 2004 Wood and Leopard 

Frog Breeding Habitat Frog Breeding Habitat 
SurveySurvey



PCB CongenersPCB Congeners
•• 48 PCB congeners selected for quantification48 PCB congeners selected for quantification
•• Selected congeners are found, historically, in PCB Selected congeners are found, historically, in PCB 

composition of various Hudson River physical and composition of various Hudson River physical and 
biological samplesbiological samples

•• 12 ‘Dioxin12 ‘Dioxin--like’ PCB congeners included among the 48like’ PCB congeners included among the 48



PCB CongenersPCB Congeners
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Red font indicates ‘DioxinRed font indicates ‘Dioxin--like’ PCB congenerslike’ PCB congeners



2000 Floodplain Survey2000 Floodplain Survey
•• 11 floodplain transects between Ft. Edward and 11 floodplain transects between Ft. Edward and 

StillwaterStillwater
•• 6 6 –– 9 samples (09 samples (0--15 cm) per transect15 cm) per transect
•• Two cores per transect, four sections per coreTwo cores per transect, four sections per core
•• 179 soil samples analyzed for t179 soil samples analyzed for t--PCBs, TOC and PCBs, TOC and 

grain sizegrain size
•• CompositedComposited earthworm (n = 20+) samples collected earthworm (n = 20+) samples collected 

from 10 sitesfrom 10 sites
•• Shrews (n = 6Shrews (n = 6--9) collected from 10 sites9) collected from 10 sites
•• Biota analyzed for tBiota analyzed for t--PCBs and lipid contentPCBs and lipid content
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Soil Sampling TransectsSoil Sampling Transects



2000 Floodplain Soil (02000 Floodplain Soil (0--15 cm)15 cm)
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Soil Core Depth (cm)
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Site 8 Soil Depth Profiles (RM 189)Site 8 Soil Depth Profiles (RM 189)

360,000 ppb

~ 23ft from river~ 23ft from river ~ 80ft from river~ 80ft from river



Site 5 Soil Depth Profiles (RM 179)Site 5 Soil Depth Profiles (RM 179)

Soil Core Depth (cm)

D 15 D 25 D 35 D 45 D 55 F 15 F 25 F 35 F 45 F 55

PC
B

 C
on

ce
nt

ra
tio

n 
(p

pb
)

101

102

103

104

105

106

~ 70ft from river~ 70ft from river~ 42ft from river~ 42ft from river



Soil PCBs Soil PCBs vsvs Distance from RiverDistance from River
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2000 Floodplain Earthworms2000 Floodplain Earthworms

Sampling Sites
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2000 Floodplain Shrews2000 Floodplain Shrews

Sampling Sites
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2001 Small Mammal and 2001 Small Mammal and 
Woodcock SurveyWoodcock Survey

•• Better define spatial gradient of contamination using Better define spatial gradient of contamination using 
shrews as integratorsshrews as integrators

•• Expanded 2000 study from 20 miles to 65 miles of Expanded 2000 study from 20 miles to 65 miles of 
riverriver

•• Mice, voles, shrews and woodcock (2 livers)Mice, voles, shrews and woodcock (2 livers)
•• 20 sites along the Upper Hudson River20 sites along the Upper Hudson River

–– 2000 sites (11)2000 sites (11)
–– 9 additional downstream sites 9 additional downstream sites 



2001 Small Mammals2001 Small Mammals
•• 61 shrews and 108 mice/voles analyzed61 shrews and 108 mice/voles analyzed
•• Shrews analyzed individuallyShrews analyzed individually
•• Mice Mice compositedcomposited into 19 samples of 4into 19 samples of 4--5 animals5 animals
•• Voles Voles compositedcomposited into 3 samples of 4into 3 samples of 4--5 animals5 animals
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2001 Small Mammals2001 Small Mammals

Region 1 Region 2 Region 3 Region 4

PC
B

 C
on

ce
nt

ra
tio

n 
(p

pb
)

101

102

103

104

105

Shrew AVG 
Mice AVG 
Vole AVG 



2001 Little Brown Bats2001 Little Brown Bats
•• Bats collected as part of NYSDEC studyBats collected as part of NYSDEC study
•• Saratoga National Park and two reference Saratoga National Park and two reference 

sitessites
•• 31 bat brains (5 big brown, 26 little brown)31 bat brains (5 big brown, 26 little brown)
•• Big brown: 32 Big brown: 32 –– 640 ppb640 ppb
•• Little brown: 184 Little brown: 184 –– 2400 ppb2400 ppb
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2001 Little Brown Bats2001 Little Brown Bats
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2002 Avian Egg Survey2002 Avian Egg Survey

•• 11 species11 species
–– American RobinAmerican Robin
–– American WoodcockAmerican Woodcock
–– Belted KingfisherBelted Kingfisher
–– Common GrackleCommon Grackle
–– Eastern BluebirdEastern Bluebird
–– Eastern PhoebeEastern Phoebe
–– Barn SwallowBarn Swallow
–– Red Winged BlackbirdRed Winged Blackbird
–– Spotted SandpiperSpotted Sandpiper
–– Eastern Screech OwlEastern Screech Owl
–– Northern Rough Winged SwallowNorthern Rough Winged Swallow

•• 220 eggs collected; 168 samples analyzed220 eggs collected; 168 samples analyzed



Species of Interest:Species of Interest:



20022002
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Region 4Region 4



2002 Avian Eggs2002 Avian Eggs

607 +/607 +/-- 71871836 36 –– 299029903030Region 4Region 4

4450 +/4450 +/-- 8860886020 20 –– 42700427003939Region 3Region 3

3320 +/3320 +/-- 3870387044 44 –– 15100151004848Region 2Region 2

7620 +/7620 +/-- 113001130065 65 –– 56200562005151Region 1Region 1

Conc. Mean Conc. Mean (+/(+/-- 1SD)1SD)Conc. Range Conc. Range (ppb)(ppb)nnRegionRegion

15200 +/15200 +/-- 1770017700488 488 –– 56200562001313Spotted SandpiperSpotted Sandpiper

--8010801011Screech OwlScreech Owl

7240 +/7240 +/-- 417041702140 2140 –– 13900139001010N. Rough Winged SwallowN. Rough Winged Swallow

3670 +/3670 +/-- 6870687065 65 –– 35000350004040Red Winged BlackbirdRed Winged Blackbird

2990 +/2990 +/-- 17301730663 663 –– 514051401010Barn SwallowBarn Swallow

2040 2040 –– 33503350144 144 –– 17300173002727Eastern PhoebeEastern Phoebe

520 +/520 +/-- 385385196 196 –– 1140114055Eastern BluebirdEastern Bluebird

4360 +/4360 +/-- 48804880702 702 –– 16400164001010Common GrackleCommon Grackle

13900 +/13900 +/-- 12500125002030 2030 –– 42700427001010Belted KingfisherBelted Kingfisher

96 +/96 +/-- 7791 91 –– 10110122American WoodcockAmerican Woodcock

1120 +/1120 +/-- 2170217020 20 –– 11200112004040American RobinAmerican Robin

Conc. Mean Conc. Mean (+/(+/-- 1SD)1SD)Conc. Range Conc. Range (ppb)(ppb)nnSpeciesSpecies



2002 Avian Eggs2002 Avian Eggs
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Feeding Guilds:Feeding Guilds:

Belted KingfisherBelted Kingfisher
Spotted SandpiperSpotted Sandpiper

Barn SwallowBarn Swallow
Eastern PhoebeEastern Phoebe
Rough Winged SwallowRough Winged Swallow

American RobinAmerican Robin
Common GrackleCommon Grackle
Red Winged BlackbirdRed Winged Blackbird



Feeding Guild ComparisonFeeding Guild Comparison

Fish and Inverts Flying Insects Berries and Seeds
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2002/2003 Screech Owl Surveys2002/2003 Screech Owl Surveys
•• 2002 2002 –– only 1 egg collected (Region 1)only 1 egg collected (Region 1)
•• Additional sampling in 2003 yielded 10 eggsAdditional sampling in 2003 yielded 10 eggs
•• 2002 egg: 8,010 ppb2002 egg: 8,010 ppb
•• 2003 eggs: 744 2003 eggs: 744 –– 7,450 ppb7,450 ppb



2003 2003 
ScreechScreech

OwlOwl
EggsEggs

Region 1Region 1

Region 2Region 2

Region 3Region 3

Region 4Region 4
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2002 Peregrine Falcon Eggs2002 Peregrine Falcon Eggs
•• 5 eggs 5 eggs (collected opportunistically)(collected opportunistically)

•• 2 Sites2 Sites
–– Dunn Memorial Bridge (Albany)Dunn Memorial Bridge (Albany)
–– Rip Van Winkle Bridge (Catskill)Rip Van Winkle Bridge (Catskill)

•• AnalysesAnalyses
–– OrganochlorineOrganochlorine pesticidespesticides
–– PCBs PCBs 
–– % lipid% lipid
–– PBDEsPBDEs
–– PCDD/FsPCDD/Fs
–– Cadmium, lead and mercuryCadmium, lead and mercury



2002 Peregrine Falcon Eggs2002 Peregrine Falcon Eggs

34200342003.13.1Rip Van Winkle Rip Van Winkle 
BridgeBridge****

6690669034.934.9Rip Van Winkle Rip Van Winkle 
BridgeBridge

6370637031.9831.98Dunn Memorial Dunn Memorial 
BridgeBridge

6310631030.2430.24Dunn Memorial Dunn Memorial 
BridgeBridge

5290529032.5532.55Dunn Memorial Dunn Memorial 
BridgeBridge

tt--PCBs (ppb)*PCBs (ppb)*Egg mass (g)Egg mass (g)SiteSite

*Wet weight basis, not corrected for moisture loss*Wet weight basis, not corrected for moisture loss
** This egg was cracked and severely ** This egg was cracked and severely dessicateddessicated, with no observable embryo , with no observable embryo 



2002 Snapping Turtle Survey2002 Snapping Turtle Survey



2002 Snapping Turtle Survey2002 Snapping Turtle Survey

•• Eggs from 42 nests or turtles were sampled Eggs from 42 nests or turtles were sampled 
within study site (Regions 1 within study site (Regions 1 –– 4)4)

•• Two reference sites (upstream and other) Two reference sites (upstream and other) 
yielded 17 nests or turtlesyielded 17 nests or turtles

•• Each sample was a composite of 5 eggs Each sample was a composite of 5 eggs 
(one sample consisted of 3 eggs)(one sample consisted of 3 eggs)

•• Study site tStudy site t--PCBs: 70 PCBs: 70 –– 31,800 ppb31,800 ppb
•• Reference site tReference site t--PCBs: 10 PCBs: 10 –– 565 ppb565 ppb



2002 2002 
SnappingSnapping

TurtleTurtle
EggsEggs

Region 1Region 1

Region 2Region 2

Region 3Region 3

Region 4Region 4



2002 Snapping Turtle Eggs2002 Snapping Turtle Eggs

34 +/34 +/-- 161610 10 –– 575788OtherOther

187 +/187 +/-- 18218232 32 –– 56556599UpstreamUpstream

2420 +/2420 +/-- 18801880385 385 –– 593059301313Region 4Region 4

4290 +/4290 +/-- 169016902250 2250 –– 6140614077Region 3Region 3

6330 +/6330 +/-- 77107710219 219 –– 27400274001111Region 2Region 2

9840 +/9840 +/-- 104001040070 70 -- 31800318001111Region 1Region 1

Conc. MeanConc. MeanConc. Range Conc. Range (ppb)(ppb)nnSiteSite



2002 Snapping Turtle Eggs2002 Snapping Turtle Eggs

Region 1 Region 2 Region 3 Region 4 Reference
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20022002
SnappingSnapping

TurtleTurtle
PCB PCB 
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CompositionComposition

by Regionby Region
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2002 Snapping Turtle PCB Congener 2002 Snapping Turtle PCB Congener 
Weighted AveragesWeighted Averages
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2003 Bullfrog Tadpole Survey2003 Bullfrog Tadpole Survey

•• Sediment collected from 9 sites (2 reference)Sediment collected from 9 sites (2 reference)
•• CompositedComposited samples (n = 9)samples (n = 9)
•• Tadpoles collected from 8 sites (6 study, 2 Tadpoles collected from 8 sites (6 study, 2 

reference)reference)
•• Tadpole gut coils were removed and Tadpole gut coils were removed and 

individuals were individuals were compositedcomposited based on based on 
developmental stage (n = 1 developmental stage (n = 1 -- 12)12)



2003 2003 
BullfrogBullfrog
TadpolesTadpoles



2003 Bullfrog Tadpoles2003 Bullfrog Tadpoles

50850840 +/40 +/-- 333315 15 –– 97975599

83483480 +/80 +/-- 222248 48 –– 1081086611

455045501060 +/1060 +/-- 319319823 823 –– 157015706688

58205820607 +/607 +/-- 289289354 354 –– 107010705555

264026401017 +/1017 +/-- 404404559 559 –– 173017306666

688068801710 +/1710 +/-- 16001600501 501 –– 400040004433

48900489004810 +/4810 +/-- 262026202500 2500 –– 928092805544

57600576003940 +/3940 +/-- 254025402190 2190 –– 768076804477
SedimentSedimentConc. Mean Conc. Mean (+/(+/-- 1 SD)1 SD)Conc. Range Conc. Range (ppb)(ppb)nnSiteSite

Study sites are listed upstream (Site 7) to downstream (site 8);Study sites are listed upstream (Site 7) to downstream (site 8); Red font indicates reference sitesRed font indicates reference sites



2003 Bullfrog Tadpoles2003 Bullfrog Tadpoles
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Tadpole Mean PCB ConcentrationTadpole Mean PCB Concentration



2003 Bullfrog Tadpoles2003 Bullfrog Tadpoles

Region 1 Region 2 Region 3 Reference
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2004 Wood and Leopard Frog 2004 Wood and Leopard Frog 
Breeding Habitat SurveyBreeding Habitat Survey



Potential wood and Potential wood and 
leopard frogleopard frog
breeding habitats in the breeding habitats in the 
Hudson RiverHudson River
floodplain were surveyed floodplain were surveyed 
in early spring 2004in early spring 2004

Chorusing surveysChorusing surveys
were used to determinewere used to determine
possible sampling sitespossible sampling sites



Sampling sites were establishedSampling sites were established
when egg masses were discoveredwhen egg masses were discovered
and confirmed to be deposited byand confirmed to be deposited by
wood and/or leopard frogs wood and/or leopard frogs 



Researchers returned after several weeks, confirmed the Researchers returned after several weeks, confirmed the 
presence of tadpoles and set up transects for the collectionpresence of tadpoles and set up transects for the collection
of soil samplesof soil samples



25 25 surficialsurficial (0(0--6 cm) soil samples were collected along 6 cm) soil samples were collected along 
a transect at each site using a hand corer a transect at each site using a hand corer 



The 25 subThe 25 sub--samples were combined, homogenized and samples were combined, homogenized and 
collected as one collected as one compositedcomposited sample at each sitesample at each site



20042004
Wood and Wood and 
Leopard Leopard 

Frog Frog 
Breeding Breeding 
Habitat Habitat 
SurveySurvey

Fact SheetFact Sheet


